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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a piezoelectric oscillator, which enables 
cost reduction. 

SOLUTION: The method comprises a step of removably 
contacting an outer terminal 17 of a piezoelectric 
element 10 with a conduction terminal 27 projecting 
from an integrated circuit element package 20, to ensure 
conduction of a piezoelectric oscillation piece 12 to an 
integrated circuit element 22, thus provisionally forming 
a piezoelectric oscillator 1, and a step of determing 
whether the oscillator 1 is nondefective or defective. If 
the oscillator 1 is determined to be defective, the 
components causing the defective between the package 
20 and the piezoelectric element 10 is determined and is 
separated from the other one and discarded, while the 
other nondefective components is combined with 
another nondefective component to complete a product. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The external terminal of the piezoelectric device which mounted the piezo electric oscillating 
piece in the interior, and the flow terminal which projects from the integrated-circuit-device package 
which enclosed the integrated circuit device with the interior by making it contact removable The process 
which secures a flow with said piezo-electric oscillating piece and said integrated circuit device, and 
carries out temporary formation of the piezo oscillator, The process which performs the quality judging of 
said piezo oscillator, and the process which judges in any a defects cause shall be between said 
integrated-circuit-device package or said piezoelectric device when it judges that said piezo oscillator is 
poor, The manufacture approach of the piezo oscillator characterized by for there being no cause of a 
defect, while dissociating from another side with a defect's cause, and having the process to reuse. 
[Claim 2] The external terminal of the piezoelectric device which mounted the piezo-electric oscillating 
piece in the interior, and the flow terminal which projects from the integrated-circuit-device package 
which enclosed the integrated circuit device with the interior by making it contact removable The process 
which secures a flow with said piezo-electric oscillating piece and said integrated circuit device, and 
carries out temporary formation of the piezo oscillator, The manufacture approach of the piezo oscillator 
characterized by having the process which adjusts the resonance frequency of said piezo-electric 
oscillating piece in order to make the output frequency of said piezo oscillator in agreement with desired 
value, and the process which carries out sealing closure of said piezo-electric oscillating piece inside said 
piezoelectric device. 

[Claim 3] The manufacture approach of the piezo oscillator characterized by making the correlation 
sample of said integrated-circuit-device package which has said piezoelectric device and average 
load-carrying capacity in the manufacture approach of a piezo oscillator according to claim 2 at the 
process which carries out temporary formation of said piezo oscillator contact removable. 
[Claim 4] With two or more terminals which can set an integrated circuit device in the 
integrated circuit device package enclosed with the interior In order to be the piezo oscillator which 
pinches the piezoelectric device which mounted the piezo-electric oscillating piece in the interior, and 
fixes said piezoelectric device to said integrated-circuit-device package and to join to a mounting 
substrate, By ****(ing) the terminal formed in the side face of said piezoelectric device through which it 
can flow to the terminal formed in the base of said piezoelectric device with the mounting terminal in said 
integrated circuit- device package The piezo oscillator characterized by making securable a flow with said 



integrated circuit device and said mounting substrate. 

[Claim 5] With two or more terminals which can set an integrated circuit device in the 
integrated-circuit-device package enclosed with the interior The axle-pin-rake rhe SHON part in the 
piezoelectric device which mounted the piezo-electric oscillating piece in the interior is pinched. It is the 
piezo oscillator which fixes said piezoelectric device to said integrated-circuit device package. The piezo 
oscillator which said fitting crevice is made to carry out fitting of the heights which said a part of 
axle pin rake rhe SHON part was collapsed inside said piezoelectric device, formed the fitting crevice, 
and were formed in the terminal of said integrated-circuit-device package, and is characterized by fixing 
said piezoelectric device to said integrated-circuit-device package. 

[Claim 6] With two or more terminals which can set an integrated circuit device in the 
integrated-circuit device package enclosed with the interior The axle pin rake rhe SHON part in the 
piezoelectric device which mounted the piezo-electric oscillating piece in the interior is pinched. It is the 
piezo oscillator which fixes said piezoelectric device to said integrated-circuit-device package. The piezo 
oscillator which said fitting crevice is made to carry out fitting of the heights which extended said a part 
of axle-pin-rake rhe SHON part in the direction of a periphery of said piezoelectric device, formed the 
fitting crevice, and were formed in the terminal of said integrated-circuit-device package, and is 
characterized by fixing said piezoelectric device to said integrated-circuit-device package. 
[Claim 7] It is the piezo oscillator characterized by forming said fitting crevice by carrying out a 
laminating, after the package of said piezoelectric device carried out the laminating of two or more sheet 
materials which carried out the blank to the predetermined configuration in the piezo oscillator according 
to claim 5 or 6, being formed and preparing notching in said some of sheet materials. 
[Claim 8] The piezo oscillator characterized by making the control terminal which controls actuation of 
said integrated circuit device project to the exterior of said integrated-circuit-device package in a piezo 
oscillator according to claim 4 to 7. 

[Claim 9] It is the piezo oscillator characterized by being formed in an equivalent dimension irrespective 
of the class of said integrated circuit device which encloses said integrated-circuit device package with the 
interior in a piezo oscillator according to claim 4 to 8. 

[Claim 10] It is the piezo oscillator characterized by forming said piezoelectric device in a dimension 
equivalent irrespective of the difference of the resonance frequency of said piezo electric oscillating piece 
in a piezo oscillator according to claim 4 to 9. 

[Claim 11] The integrated-circuit-device package characterized by being used as an adjustment fixture in 
case temporary formation of said piezo oscillator is carried out and the resonance frequency of said 
piezoelectric device is adjusted by being formed free [ the piezoelectric device and attachment and 
detachment which mounted the piezo-electric oscillating piece in the interior ] that it is the 
integrated-circuit-device package which enclosed the integrated circuit device with the interior, and 
temporary formation of the piezo oscillator should be carried out, and having average load-carrying 
capacity. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach, piezo oscillator, and 

integrated-circuit-device package of a piezo oscillator. 

[0002] 

[Description of the Prior Art] In order to obtain a fixed frequency in an electrical circuit, piezoelectric 
devices, such as a piezoelectric transducer, are used widely. Especially, by portable electronic equipment, 
since it is necessary to attain a miniaturization, the piezoelectric transducer which has arranged the 
piezo-electric oscillating piece inside a package is used. This mounts a piezo-electric oscillating piece in 
the interior of packages, such as a ceramic, in the state of a cantilever. 

[0003] In addition, as for a piezoelectric transducer, it is general to be used with the integrated circuit 
device (IC) which functions as an oscillator circuit. Then, the piezo oscillator which has also arranged the 
integrated circuit device inside a package is used for the further miniaturization. The side-face sectional 
view of the conventional piezo oscillator is shown in drawing 6 . In the piezo oscillator 101 shown in 
drawing 6 , an integrated circuit device 122 is first pasted up and mounted in the bottom of a package 111. 
In addition, between the circuit patterns and integrated circuit devices 122 which are formed in the lower 
berth of a package 111 is connected by wirebonding 150. Furthermore, the middle of a package 111 is 
pasted in the state of a cantilever, and the piezo-electric oscillating piece 112 is mounted in it. 
[0004] Here, the output frequency of a piezo oscillator is adjusted. Since it differs from the output 
frequency after combining with an integrated circuit device 122 even if piezo-electric oscillating piece 112 
items adjust resonance frequency, an output frequency is adjusted after mounting both. The adjustment 
approach of an output frequency is based on adjustment of the mass of the excitation electrode formed in 
piezo -electric oscillating Kataue etc. If adjustment is completed satisfactory, a lid 119 will be arranged on 
the upper case of a package 111, and the interior of a package will be held in nitrogen-gas-atmosphere 
mind. 
[0005] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional piezo oscillator, since the 
piezo electric oscillating piece and the integrated circuit device are pasted up on the package, it cannot 
dissociate from a package and these cannot be reused. Therefore, by a production process and an 
inspection process until a piezo oscillator is completed, discovery of the defective of either the 
piezo-electric oscillating piece or the integrated circuit device had discarded each of piezo-electric 



oscillating pieces and integrated circuit devices. Therefore, while the excellent article of another side 
became useless, abandonment cost was needed, and there was a problem of becoming the cause of a cost 
rise of a product. 

[0006] Moreover, in the conventional piezo oscillator, since the piezo electric oscillating piece simple 
substance was performing frequency regulation, there was a problem that dispersion in the output 
frequency at the time of combining as a piezo oscillator became large by dispersion in the load-carrying 
capacity of an integrated circuit device. And in order to absorb this dispersion, adjustment width of face of 
the load-carrying capacity in an integrated circuit device needed to be enlarged, and there was a problem 
that the miniaturization of a piezo oscillator was difficult. 

[0007] This invention aims at offer of the manufacture approach of the piezo oscillator in which cost 
reduction is possible and which can be miniaturized, a piezo oscillator, and an integrated-circuit-device 
package paying attention to the above-mentioned trouble. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
integrated-circuit-device package concerning this invention The external terminal of the piezoelectric 
device which mounted the piezo-electric oscillating piece in the interior, and the flow terminal which 
projects from the integrated-circuit-device package which enclosed the integrated circuit device with the 
interior by making it contact removable The process which secures a flow with said piezo electric 
oscillating piece and said integrated circuit device, and carries out temporary formation of the piezo 
oscillator, The process which performs the quality judging of said piezo oscillator, and the process which 
judges in any a defect's cause shall be between said integrated-circuit-device package or said piezoelectric 
device when it judges that said piezo oscillator is poor, It considered as the configuration which there is no 
cause of a defect, while dissociates from another side with a defect's cause, and has the process to reuse. 
[0009] Even when it becomes clear by this that either is a defective after combining an 
integrated-circuit-device package and a piezoelectric device, it becomes possible to separate both and to 
discard only one defective, and the excellent article of another side can be produced commercially 
combining another excellent article. Therefore, cost reduction becomes possible. 

[0010] The external terminal of the piezoelectric device which mounted the piezo-electric oscillating piece 
in the interior, and the flow terminal which projects from the integrated-circuit-device package which 
enclosed the integrated circuit device with the interior moreover, by making it contact removable The 
process which secures a flow with said piezo-electric oscillating piece and said integrated circuit device, 
and carries out temporary formation of the piezo oscillator, It considered as the configuration which has 
the process which adjusts the resonance frequency of said piezo-electric oscillating piece in order to make 
the output frequency of said piezo oscillator in agreement with desired value, and the process which 
carries out sealing closure of said piezo-electric oscillating piece inside said piezoelectric device. In 
addition, it is good also as a configuration which said piezoelectric device and the correlation sample of 
said integrated-circuit-device package which has average load-carrying capacity are made to contact 
removable at the process which carries out temporary formation of said piezo oscillator. 
[0011] In this case, it becomes possible to perform frequency regulation, absorbing dispersion in the 
load-carrying capacity of an integrated circuit device, and dispersion in the output frequency of a piezo 
oscillator can be made small. Therefore, it becomes possible to make small adjustment width of face of the 
load-carrying capacity in an integrated circuit device, and a piezo oscillator can be miniaturized. 



[0012] On the other hand, the piezo oscillator concerning this invention with two or more terminals which 
can set an integrated circuit device in the integrated-circuit-device package enclosed with the interior In 
order to be the piezo oscillator which pinches the piezoelectric device which mounted the piezo-electric 
oscillating piece in the interior, and fixes said piezoelectric device to said integrated-circuit-device 
package and to join to a mounting substrate, It considered as the configuration which made securable the 
flow with said integrated circuit device and said mounting substrate by ****(ing) the terminal formed in 
the side face of said piezoelectric device through which it can flow to the terminal formed in the base of 
said piezoelectric device with the mounting terminal in said integrated-circuit-device package. 
[0013] In this case, since a mounting terminal is bent in the same direction as a fixed-end child thru/or a 
flow terminal, an integrated-circuit-device package can be manufactured easily. Moreover, since a 
mounting terminal has a function as a fixed-end child simultaneously and becomes unnecessary [ a 
fixed-end child ], the number of terminals of an integrated-circuit-device package is reducible. Therefore, 
cost reduction becomes possible. 

[0014] With moreover, two or more terminals which can set an integrated circuit device in the 
integrated-circuit-device package enclosed with the interior The axle-pin-rake rhe SHON part in the 
piezoelectric device which mounted the piezo-electric oscillating piece in the interior is pinched. It is the 
piezo oscillator which fixes said piezoelectric device to said integrated-circuit-device package. Said fitting 
crevice was made to carry out fitting of the heights which said a part of axle-pin-rake rhe SHON part was 
collapsed inside said piezoelectric device, formed the fitting crevice, and were formed in the terminal of 
said integrated-circuit-device package, and said piezoelectric device was considered as the configuration 
fixed to said integrated-circuit-device package. 

[0015] With moreover, two or more terminals which can set an integrated circuit device in the 
integrated-circuit-device package enclosed with the interior The axle-pin-rake rhe SHON part in the 
piezoelectric device which mounted the piezo electric oscillating piece in the interior is pinched. It is the 
piezo oscillator which fixes said piezoelectric device to said integrated-circuit-device package. Said fitting 
crevice was made to carry out fitting of the heights which extended said a part of axle pin-rake rhe SHON 
part in the direction of a periphery of said piezoelectric device, formed the fitting crevice, and were formed 
in the terminal of said integrated-circuit-device package, and said piezoelectric device was considered as 
the configuration fixed to said integrated-circuit device package. A piezoelectric device is firmly fixable to 
an integrated-circuit-device package with these. 

[0016] Moreover, the package of said piezoelectric device is good also as a configuration which forms said 
fitting crevice by carrying out a laminating, after carrying out the laminating of two or more sheet 
materials which carried out the blank to the predetermined configuration, being formed and preparing 
notching in said some of sheet materials. Thereby, since a fitting crevice can be formed easily, cost 
reduction becomes possible. Moreover, the control terminal which controls actuation of said integrated 
circuit device was considered as the configuration which made the exterior of said 
integrated-circuit-device package project. Thereby, an output frequency can be adjusted where an 
integrated-circuit-device package and a piezoelectric device are combined. 

[0017] On the other hand, said integrated circuit-device package was considered as the configuration 
currently formed in the equivalent dimension irrespective of the class of said integrated circuit device 
enclosed with the interior. Moreover, said piezoelectric device was considered as the configuration 
currently formed in the equivalent dimension irrespective of the difference of the resonance frequency of 



said piezo-electric oscillating piece. In this case, it can respond to the piezo oscillator of many forms by 
combining the integrated-circuit-device package and piezoelectric device in which the appearance 
configuration is common between different forms. 

[0018] It was formed free [ the piezoelectric device and attachment and detachment which mounted the 
piezo-electric oscillating piece in the interior ] that the integrated-circuit-device package concerning this 
invention is an integrated-circuit-device package which enclosed the integrated circuit device with the 
interior, and should, on the other hand, carry out temporary formation of the piezo oscillator, and when 
carrying out temporary formation of said piezo oscillator and adjusting the resonance frequency of said 
piezoelectric device by having average load-carrying capacity, it carried out as the configuration used as 
an adjustment fixture. Load-carrying capacity adjustment width of face in the integrated circuit device 
used when dispersion in the output frequency when finishing setting up a piezoelectric device to a piezo 
oscillator can be reduced by this and it actually finishes setting up a piezo oscillator can be made small. 
Moreover, if the control terminal is attached to the integrated-circuit-device package, through this, the 
load-carrying capacity in an integrated circuit device can be adjusted, and it can respond to the 
load-carrying capacity which suited the demand immediately 
[0019] 

[Embodiment of the Invention] The gestalt of desirable implementation of the manufacture approach of 
the integrated-circuit device package concerning this invention, a piezo oscillator, and a piezo oscillator is 
explained to a detail according to an accompanying drawing. In addition, the operation gestalt of this 
invention does not pass over indicating below like 1 voice, and this invention is not limited to these. 
[0020] The assembly drawing of the piezo oscillator built over an operation gestalt at drawing 1 is shown. 
The piezo oscillator concerning this operation gestalt arranges an integrated circuit device 22 inside a 
package 21. The mounting terminal 24 which enables a flow with this integrated circuit device 22 and the 
mounting substrate 30 is made to project to the exterior of a package 21. The fixed-end child 26 who 
enables immobilization of a piezoelectric device 10 at a package 21 is formed in the exterior of a package 
21. The flow terminal 27 which enables a flow with an integrated circuit device 22 and the external 
terminal 17 of a piezoelectric device 10 is made to project to the exterior of a package 21. A piezoelectric 
device 10 is fixed to the integrated-circuit-device package 20 which made the control terminal 28 which 
makes actuation of an integrated circuit device 22 controllable project to the exterior of a package 21. 
[0021] The piezo-electric oscillating piece 12 is mounted in the interior of the package 11 by a ceramic etc. 
in the state of a cantilever, and a piezoelectric device 10 forms it in it. While forming an excitation 
electrode in front flesh- side both sides of the piezo-electric oscillating piece 12, the external terminal 17 
which can be energized to this excitation electrode is formed in the base of a piezoelectric device 10. On 
the other hand, the slot (axle-pin-rake rhe SHON) 16 extended in the vertical direction is formed in 
several [ on the side face of a piezoelectric device 10 ]. And extended formation of the external terminal 17 
mentioned above is carried out even on the front face of the axle-pin-rake rhe SHON part 16. 
[0022] The laminating of two or more sheet materials which consist of a ceramic etc. is carried out, and 
the package 11 of a piezoelectric device 10 forms them. After forming notching equivalent to the 
axle pin rake rhe SHON part 16, the laminating of each sheet material is carried out. Here, as shown in 
drawing 10 , after forming notching deeper than the depth of some sheet material 11a per axle pin-rake 
rhe SHON parts 16, the laminating of each sheet material is carried out. A part of axle-pin-rake rhe 
SHON part 16 of a piezoelectric device 10 becomes the form where it caved in inside the piezoelectric 



device 10, by this, and fitting crevice 18a is formed. In addition, as shown in drawing 11 , after forming 
notching larger than the width of face of the axle-pin-rake rhe SHON part 16 to sheet material lib, the 
laminating of each sheet material may be carried out. In this case, a part of axle-pin-rake rhe SHON part 
16 of a piezoelectric device 10 is extended in the direction of a periphery of a piezoelectric device 10, and 
fitting crevice 18b is formed. Thus, a fitting crevice can be easily formed by carrying out a laminating, 
after preparing notching in some sheet materials. 

[0023] On the other hand, the integrated-circuitdevice package 20 arranges and forms an integrated 
circuit device 22 in the interior of the package 21 by resin mold etc. In addition, electric insulation with 
the exterior is securable by forming a package 21 by resin mold. An integrated circuit device with various 
functions, such as an integrated circuit device of the temperature compensation which added the 
temperature-compensation circuit which lessens frequency change [ / change of ambient temperature or 
other than the usual integrated circuit device ] as an integrated circuit device 22, and an integrated 
circuit device of the armature -voltage control mold which enabled adjustable or the modulation of an 
output frequency with the input voltage from the outside, can be used. [ in_which only the oscillator 
circuit was formed ] Furthermore, it is also possible to add the capacitor for making the capacity of an 
integrated circuit device 22 increase and electronic parts, such as resistance. Moreover, it is also possible 
to transpose an integrated circuit device to electronic parts, such as a capacitor and resistance. 
[0024] On the other hand, the leads 24, 26, 27, and 28 formed in the outside of an integrated circuit device 
22 with metallic materials, such as a Fe-nickel alloy, are arranged. And each electrode of an integrated 
circuit device 22 is connected with an inner lead part, respectively. On the other hand, an outer lead part 
is made to project from the side face of a package 21, and forms each following terminal. 
[0025] First, the mounting terminal 24 which enables the flow of an integrated circuit device 22 and the 
mounting substrate 30 is formed. An outer lead part is bent caudad, is bent still more horizontally, and 
the mounting terminal 24 forms it. In addition, although it is good also as structure inserted in the hole 
which made the tip of an outer lead needlelike and was formed in the mounting substrate, the mounting 
substrate 30 makes it heavy -gage, and cannot miniaturize the whole. This point and the tip of a lead are 
bent horizontally, and the whole can be miniaturized, without the configuration which fixes with solder 
etc. to the pad 34 of the mounting substrate 30, then the mounting substrate 30 making it heavy-gage. 
[0026] Moreover, the fixed-end child 26 who enables immobilization of a piezoelectric device 10 is formed 
in a package 21. In order to enable immobilization of a piezoelectric device 10 above a package 21, the 
fixed-end child 26 bends an outer lead up, and forms it. In addition, an outer lead is arranged on the 
production of the axle-pin-rake rhe SHON part 16 so that the engagement of the fixed-end child 26 into 
the axle-pin-rake rhe SHON part 16 of a piezoelectric device 10 may be attained. Thereby, a piezoelectric 
device 10 is horizontally fixed to a package 21. In addition, a socket may be formed in a piezoelectric 
device instead of axle-pin-rake rhe SHON, and a fixed-end child may be formed so that engagement to 
this socket may be attained. Moreover, the point of an outer lead is made to incline a little toward the 
inside so that it may be closed by between the fixed-end child 26 and the axle-pin-rake rhe SHON parts 
16 and may become eye **. Thereby, a piezoelectric device 10 is perpendicularly fixed to a package 21. 
Moreover, heights 23a can be formed in the part of the fixed-end child 23 in contact with the axle-pin-rake 
rhe SHON part 16, and it can fix to it further. In addition, heights 23a can be easily formed in formation 
and coincidence of an outer lead by press working of sheet metal etc. The same is said of the fixed-end 
child 26. In addition, in drawing 1, although it does not connect, the fixed-end child's 26 inner lead part 



and integrated circuit device 22 connect the GND terminal and the fixed-end child 26 in an integrated 
circuit device 22, when giving the effectiveness of shielding to the lid 19 (refer to drawing 4 ) of a 
piezoelectric device 10. In this case, the above-mentioned effectiveness is realizable by making it flow 
through the lid 19 of a piezoelectric device 10, and external terminal 16a with the pattern in a package, 
and contacting this external terminal 16a and the fixed-end child 26 further. In addition, if the fixed-end 
child and the integrated circuit device are connected electrically, required information can be written in 
through the fixed-end child concerned to the integrated circuit device before combining with a 
piezoelectric device. 

[0027] Moreover, the flow terminal 27 which enables the flow of an integrated circuit device 22 and the 
external terminal 17 of a piezoelectric device 10 is formed. The flow terminal 27 secures a flow by 
contacting the external terminal 17 formed in the axle-pin-rake rhe SHON part 16 of a piezoelectric 
device 10. Therefore, like the fixed-end child 26 who mentioned above, it forms so that engagement into 
the axle-pin-rake rhe SHON part 16 of a piezoelectric device 10 may be attained. Furthermore, if the flow 
terminal 27 is formed so that it may be closed by between the flow terminal 27 and the axle-pin-rake rhe 
SHON parts 16 and may become eye **, the flow terminal 27 can be made to have the fixed-end child's 26 
function simulataneously. Moreover, in order to make the flow terminal 29 easy to flow through with the 
external terminal 17 of a piezoelectric device, forming heights 29a in the contact surface of the flow 
terminal 29 is also considered. The same is said of the flow terminal 27. In addition, although the flow 
terminal 27 determines that formation location to compensate for arrangement of the external terminal 
17 of a piezoelectric device 10, generally, a piezoelectric device 10 arranges the external terminal 17 in 
that diagonal location in many cases, and also forms the flow terminal 27 in the diagonal location of a 
package 21 in this case. 

[0028] Moreover, the control terminal 28 which makes actuation of an integrated circuit device 22 
controllable is formed. As an example of the motion control of an integrated circuit device 22, adjustment 
of the output frequency of a piezo oscillator, adjustment of the frequency variation by temperature, etc. 
can be considered. As a control terminal 28, an outer lead is used if needed, bending it up and down, using 
an outer lead as it is. In addition, when bending an outer lead to a piezoelectric-device side, axle-pin-rake 
rhe SHON may be prepared in a piezoelectric device so that an outer lead may not project outside, and an 
outer lead may be bent into the part. Moreover, a control terminal may be cut after the motion control of 
an integrated circuit device. - 

[0029] And the piezoelectric device 10 mentioned above is fixed to the integratedcircuitdevice package 
20. To the axle-pin-rake rhe SHON part 16 of a piezoelectric device 10, the fixed-end children 23 and 26 
and the flow terminals 27 and 29 of the integrated circuit device package 20 are inserted, and, specifically, 
a piezoelectric device 10 is ****(ed) with each terminal. In that case, as shown in drawing 10 , fitting of 
the heights 29a of the flow terminal 29 is carried out to fitting crevice 18a of a piezoelectric device 10. The 
same is said of the fixed-end child's 23 heights 23a (refer to drawing 1 ). Thereby, a piezoelectric device 10 
is perpendicularly fixed firmly to the integrated-circuit device package 20. In addition, when fitting 
crevice 18b shown in drawing 11 is formed in a piezoelectric device 10, the point of the flow terminal 29 of 
an integrated-circuit-device package is made to project in the direction of a periphery of a piezoelectric 
device 10, and heights 29b is formed. And fitting of this heights 29b is carried out to fitting crevice 18b. 
The same is said of a fixed-end child. Also in this case, a piezoelectric device 10 is perpendicularly fixed 
firmly to the integrated circuit device package 20 like the above. 



[0030] Drawing 7 is the perspective view of the piezo oscillator concerning the modification of this 
operation gestalt. In addition, the same sign as the sign currently used for drawing 1 and drawing 4 is 
attached, and what has the function same among the components of the piezo oscillator 71 concerning a 
modification as the component of this operation gestalt is shown in drawing 7 . With the operation gestalt 
of drawing 1 , although the integrated-circuit-device package 20 is located under a piezoelectric device 10, 
the integrated-circuit-device package 20 can also be located on a piezoelectric device 10 like drawing 7 . In 
drawing 7 , the mounting terminal 24 of the integrated circuit device 22 in drawing 1 has 
simulataneously the function as a fixed-end child who fixes the integrated circuit device package 20 and a 
piezoelectric device 10. In addition, in drawing 7 , terminal 14b formed in terminal 14a formed in the base 
of a piezoelectric device 10 and the axle-pin-rake rhe SHON part of a side face is for making it flow 
through the mounting terminal 24 of an integrated circuit device, and the pad 34 (to refer to drawing 1 ) 
of the mounting substrate 30. On the other hand, the external terminal 17 of the excitation electrode of 
the piezo-electric oscillating piece 12 (refer to drawing 1 ) is formed in axle-pin-rake rhe SHON parts 
other than the above in the side face of a piezoelectric device 10, and they are contacted for the flow 
terminal 27 of the integrated-circuit-device package 20. In addition, terminal 14a thru/or 14b, and the 
external terminal 17 have not flowed. 

[0031] In the modification mentioned above, the flow terminal 27 and the mounting terminal 24 which 
have a fixed-end child's function simulataneously are bent to down [ same ], and the 
integrated-circuit-device package 20 is formed. In this case, as compared with the case where bend a flow 
terminal upward and a mounting terminal is bent downward as shown in drawing 1 , the 
integrated-circuit-device package 20 can be manufactured easily. Moreover, in the modification 
mentioned above, since the mounting terminal 24 also has a function as a fixed-end child simulataneously 
and becomes unnecessary [ a fixed-end child ], the number of terminals of the integrated circuit device 
package 20 is reducible. Therefore, product cost is reduced and the miniaturization of a piezo oscillator is 
attained. 

[0032] The piezo oscillator concerning this operation gestalt mentioned above is manufactured by the 
following approaches. The flow chart of the manufacture approach of the piezo oscillator built over an 
operation gestalt at drawing 2 is shown. First, the leadframe 40 shown in drawing 3 is formed (step 70). A 
leadframe 40 uses metal sheets, such as a Fe-nickel alloy, and forms them by etching processing or 
************ processing. A leadframe 40 consists of the rail 41 which is formed in both ends and holds the 
following each part, a die pad 42 with which it is formed between each rail and an integrated circuit 
device is carried, leads 44a, 46a, 47a, and 48a which are formed in the perimeter of a die pad and secure a 
flow with an integrated circuit device and the exterior, and a dambar 49 which connects each lead and 
holds a relative position. 

[0033] Next, die bonding of the integrated circuit device 22 is carried out on a die pad 42 (step 72). Ag 
paste etc. is used for die bonding as a jointing material for corrugated fibreboard. In addition, die bonding 
is carried out after performing the quality judging of an integrated circuit device 22 if needed. Next, 
wirebonding of each electrode and inner lead part of an integrated circuit device 22 is carried out (step 74). 
An ultrasonic thermocompression bonding method etc. performs wirebonding using the wires 50, such as 
a gold streak. In addition, as long as it is the approach which each electrode and inner lead part of an 
integrated circuit device 22 can connect electrically, not only wirebonding but flip chip bonding is 
sufficient. Next, injection molding of the resin ingredient etc. is carried out to the magnitude of a package 



21, and an integrated circuit device 22, a wire 50, and an inner lead part are closed to the interior, such as 
a resin ingredient, (step 76). In addition, it is desirable to use ingredients, such as an epoxy resin, from a 
viewpoint of productivity and low cost. 

[0034] Next, a dambar 49 is cut and removed and each lead is made to become independent (step 78). 
Furthermore, each outer lead is bent if needed and each terminal is formed (step 80). That is, as shown in 
drawing 1 , the mounting terminal 24 bends corresponding outer lead 44a caudad, further, bends the tip 
horizontally and forms it. The fixed-end child 26 and the flow terminal 27 bend up the outer leads 46a and 
47a which correspond, respectively, and form them. On the other hand, corresponding outer lead 48a is 
used for the control terminal 28 as it is. 

[0035] Next, an integrated-circuit- device package is inspected (step 82). Inspection items are a flow with 
outer leads 44a, 47a, and 48a and an integrated circuit device 22 and a check of operation, visual 
inspection, etc. In addition, although inspection conducted here is inspection about an 
integrated circuit device simple substance, it is in the condition combined with the correlation sample of 
a piezoelectric device if needed, and inspects actuation, power consumption, output voltage, an output 
wave, etc. In addition to the above, the quality judging of an integrated circuit device is performed (step 
84). When judged with a defective, the integrated circuit device concerned is discarded (step 85). The 
integrated-circuit-device package 20 is completed by the above. 

[0036] On the other hand, a piezoelectric device is manufactured in parallel to manufacture of an 
integrated circuit-device package. Manufacture of a piezoelectric device forms a package by a ceramic etc. 
first. Furthermore, a circuit pattern is formed in the interior of a package. Next, the piezo-electric 
oscillating piece in which the excitation electrode was formed is mounted in the interior of a package. 
Here, resonance frequency of a piezoelectric device is adjusted. In addition, adjustment of resonance 
frequency performed here is performed about the piezo electric oscillating piece itself by adjustment of 
the mass of the excitation electrode formed in piezo -electric oscillating Kataue etc. 

[0037] Here, it explains how the output frequency of a piezo oscillator is determined. Drawing 8 is the 
representative circuit schematic which simplified the piezo oscillator. Moreover, drawing 9 is drawing 
showing the output frequency property of a piezo oscillator over the load-carrying capacity CL of a general 
integrated circuit device. The load-carrying capacity CL said here is the capacity value when seeing an 
integrated circuit device from an A- A 1 line in drawing 8 . The general relational expression of an output 
frequency and load-carrying capacity is shown in a formula 1. 
[Equation l] 



In addition, f is the output frequency of a piezo oscillator, and the equivalence constant of the piezoelectric 



load-carrying capacity, and fs indicates CO and Cl to be to drawing 8 . 

[0038] As shown in a formula 1, the output frequency f has the resonance frequency fs in a 
piezoelectric -device simple substance, and the parameter of load-carrying capacity CL. Therefore, even if 
it adjusts the resonance frequency fs in a piezoelectric-device simple substance, an output frequency f will 
vary by dispersion of load-carrying capacity CL which the integrated circuit device when combining a 




device the resonance frequency in a piezoelectric-device simple substance and CL are indicated in 



piezoelectric device and an integrated circuit device has. In order to cancel this, the function to adjust 
load-carrying capacity CL to an integrated circuit device is given, but if the amount of dispersion of an 
output frequency f is large, a capacity required in order to adjust this will be given to an integrated circuit 
device, and the miniaturization of an integrated circuit device will become difficult. Dispersion in 
load-carrying capacity CL is negated by adjusting the resonance frequency fs of a piezoelectric device, 
supervising an output frequency f in the condition of having combined with the integrated circuit device 
which actually serves as a pair, in order to prevent this. According to this approach, since it becomes 
unnecessary to give an excessive capacity adjustment function to an integrated circuit device, it can be 
called an effective approach when embodying a miniaturization. 

[0039] In addition, where a piezoelectric device is combined with the correlation sample of an 
integrated-circuit-device package, resonance frequency of a piezoelectric device may be adjusted. The 
correlation sample of an integrated-circuit-device package is set as what has average load-carrying 
capacity after taking into consideration dispersion in the thing which has the load-carrying capacity near 
a design value, or an actual production article. Thereby, as compared with the case where frequency 
regulation is performed, the output frequency of a piezo oscillator can be brought more close to desired 
value by the piezoelectric -device independent. 

[0040] Then, the integrated-circuit-device package judged to be an excellent article at step 84 and the 
piezoelectric device before equipping with a lid are combined removable (step 88). The explanatory view 
after the combination of the piezo oscillator built over an operation gestalt at drawing 4 is shown. In 
addition, this drawing (l) is a top view and (2) is a side elevation. As shown in this drawing, the fixed-end 
child 26 and the flow terminal 27 of the integrated-circuit-device package 20 combine so that it may 
engage with the axle-pin-rake rhe SHON part 16 of a piezoelectric device 10. Thereby, a piezoelectric 
device 10 is horizontally fixed to the integrated-circuit-device package 20. Moreover, since it forms so that 
it may be closed by between the fixed-end child 26 and the flow terminal 27, and the axle-pin-rake rhe 
SHON parts 16 and may become eye **, a piezoelectric device 10 is perpendicularly fixed to the 
integrated-circuit-device package 20. Furthermore, since the flow terminal 27 contacts the external 
terminal 17 of the axle-pin-rake rhe SHON part 16, an electric flow with the integrated-circuit-device 
package 20 and a piezoelectric device 10 is secured. 

[0041] Here, output frequency adjustment in the condition of having combined the 
integrated-circuit-device package 20 and the piezoelectric device 10 is performed (step 89). Output 
frequency adjustment here is performed by adjusting the mass of the excitation electrode formed in the 
piezoelectric oscillating piece by approaches, such as dry etching. Thus, since the 
integrated-circuit-device package which actually serves as a shipment article is used, as compared with 
the case where a previous correlation sample is used, the output frequency of a piezo oscillator can be 
brought more close to desired value. 

[0042] Next, a piezoelectric device is separated from an integrated-circuit-device package. And opening of 
a package is equipped with a lid where the interior of a package of a piezoelectric device is made into 
nitrogen-gas-atmosphere mind (step 90). Here, the ambient atmosphere inside a package may be a 
vacuum. In addition, in order to reduce engagement in the piezoelectric device within a process, and an 
integrated-circuit-device package, and the count of separation, step 90 may be performed in the condition 
that the piezoelectric device and the integrated-circuit-device package were engaged. A piezoelectric 
device is completed by the above. 



[0043] Next, an integrated circuit device package is again equipped with a piezoelectric device. And 
motion control of an integrated circuit device 22 is performed through the control terminal 28. (Step 91) . 
By covering opening of a piezoelectric device in step 90, an output frequency may be changed and it may 
separate from the deflection specification from desired value. Moreover, when the deflection specification 
of an output frequency is as severe as 2x10 to six or less, it may not go into deflection specification. Then, 
the output frequency of a piezo oscillator is adjusted in deflection specification by adjusting the capacity 
of an integrated circuit device through the control terminal 28. Moreover, functions as an oscillator, such 
as dividing of an output frequency and reduction of the output frequency change by change of ambient 
temperature, may be changed and/or added through the control terminal 28. 

[0044] And the quality judging as the piezo-oscillator 1 whole is performed (step 92). When judged with a 
defective, it judges in any a cause shall be between the integrated-circirit-device package 20 and a 
piezoelectric device 10 further (step 94). In addition, since the integrated-circuit-device package 20 and 
the piezoelectric device 10 are disengageable, the whereabouts of a cause is easily analyzable. When it 
dissociates from the integrated circuit device package 20, and a piezoelectric device 10 is discarded, when 
a cause is in a piezoelectric device 10 (step 95), and a cause is in the integrated-circuit-device package 20, 
it dissociates from a piezoelectric device 10 and the integrated-circuit-device package 20 is discarded (step 
96). About the part judged to be an excellent article at step 94, it reuses through step 88 again and 
becomes a finished product as an oscillator. 

[0045] On the other hand, when it is judged as an excellent article as the piezo-oscillator 1 whole at step 
92, the axle-pin-rake rhe SHON parts 16 of the fixed-end child 26 of the integrated circuit device package 
20 and the flow terminal 27, and a piezoelectric device are mutually fixed with adhesives, solder, etc. (step 
98). A piezo oscillator 1 is completed by the above. 

[0046] The piezo oscillator manufactured as mentioned above can be used by the following approaches. 
The explanatory view of the operation of the piezo oscillator built over an operation gestalt at drawing 5 is 
shown. The piezoelectric device of a certain resonance frequency can be used for the 1st combining the 
integrated-circuit-device package which has the various descriptions. For example, if the 
integrated-circuit-device package which carried temperature compensation and the integrated circuit 
device of ************ i s formed, as long as those appearance configurations are the same, combination 
with the piezoelectric device concerned is possible, and the piezo oscillator which has each description can 
be formed. 

[0047] One integrated-circuit-device package can be used for the 2nd combining the piezoelectric device of 
various resonance frequency. For example, if resonance frequency forms the piezoelectric device which are 
10MHz, 10.5MHz, and 11MHz, as long as those appearance configurations are the same, combination 
with the integrated circuit device package concerned is possible, and the piezo oscillator of each 
frequency can be formed. And as shown in drawing 1 , the mounting terminal 24 of the formed piezo 
oscillator is soldered and mounted in the pad 34 with which the mounting substrate 30 corresponds, 
respectively. 

[0048] In addition, without combining with the integrated circuit device package 20, even when a 
piezoelectric device 10 is independent, it mounts in a mounting substrate and is usable. In this case, an 
integrated circuit device is mounted separately. Here, if the output frequency when finishing setting up a 
piezoelectric device as a piezo oscillator as stated previously has variation in the load-carrying capacity of 
an integrated circuit device, also in the output frequency of a piezo oscillator, variation will become large 



and user-friendliness will worsen. Therefore, a user-friendly piezoelectric device can be made by using the 
integrated-circuit-device package 20 with average load-carrying capacity as an adjustment fixture in 
consideration of the variation in the load-carrying capacity of an integrated circuit device, and performing 
frequency regulation in the condition that the piezoelectric device and the integrated circuit device were 
engaged. Moreover, the integrated-circuit-device package 20 can detach because of a piezoelectric device 
and mechanical engagement and attach a piezoelectric device after frequency regulation. Moreover, if the 
load capacitive component of an integrated circuit device is adjusted using a control terminal when 
load-carrying capacity changes with users, it can respond to different load -carrying capacity immediately. 
In addition, when it mounts by the piezoelectric-device independent, and solder flows for the external 
terminal of an axle pin rake rhe SHON part, it can check that the piezoelectric device is certainly 
mounted. 

[0049] With the piezo oscillator concerning this operation gestalt, cost reduction becomes possible. In this 
point and the conventional piezo oscillator, when the defective was discovered by either the piezo electric 
oscillating piece or the integrated circuit device, each of piezo electric oscillating pieces and integrated 
circuit devices needed to be discarded. Therefore, there was a problem that the excellent article of another 
side became useless and caused [ of a product ] a cost rise. 

[0050] However, the manufacture approach of the piezo oscillator concerning this operation gestalt was 
considered as the configuration which performs the quality judging of said piezo oscillator, after securing 
the flow with a piezo electric oscillating piece and an integrated circuit device and carrying out temporary 
formation of the piezo oscillator by making the external terminal of a piezoelectric device, and the flow 
terminal which projects from an integrated-circuit-device package contact. Even when it becomes clear by 
this that either is a defective after combining an integrated-circuit-device package and a piezoelectric 
device, it becomes possible to separate both and to discard only one defective, and the excellent article of 
another side can be produced commercially combining another excellent article. Therefore, cost reduction 
becomes possible . 

[0051] Moreover, in the conventional piezo oscillator, since the piezo electric oscillating piece simple 
substance was performing frequency regulation, there was a problem that dispersion in the output 
frequency at the time of combining as a piezo oscillator became large by dispersion in the load-carrying 
capacity of an integrated circuit device. In order to absorb this dispersion, adjustment width of face of the 
load-carrying capacity in an integrated circuit device needed to be enlarged, and the miniaturization of a 
piezo oscillator was difficult. 

[0052] However, after securing the flow with a piezo electric oscillating piece and an integrated circuit 
device and carrying out temporary formation of the piezo oscillator by making the external terminal of a 
piezoelectric device, and the flow terminal which projects from an integrated-circuit-device package 
contact, it adjusted resonance frequency of a piezo -electric oscillating piece so that the manufacture 
approach of the piezo oscillator concerning this operation gestalt might make the output frequency of said 
piezo oscillator in agreement with desired value, and it carried out as the configuration which carries out 
sealing closure of the piezoelectric device after that. In this case, it becomes possible to perform frequency 
regulation, absorbing dispersion in the load-carrying capacity of an integrated circuit device, and 
dispersion in the output frequency of a piezo oscillator can be made small. Therefore, it becomes possible 
to make small adjustment width of face of the load-carrying capacity in an integrated circuit device, and a 
piezo oscillator can be miniaturized. 



[0053] Moreover, the piezo oscillator concerning this operation gestalt was considered as the configuration 
to which a fitting crevice is made to carry out fitting of the heights which a part of axle-pin-rake rhe 
SHON part in a piezoelectric device was collapsed inside said piezoelectric device, formed the fitting 
crevice, and were formed in the terminal of an integrated-circuit-device package. Thereby, a piezoelectric 
device is firmly fixable to an integrated-circuit-device package. As a result, the adhesives which fix the 
external terminal of a piezoelectric device and the terminal of an integrated-circuit-device package 
become unnecessary. 

[0054] Moreover, in the conventional piezo oscillator, since the whole piezo oscillator was newly 
redesigned and it was necessary to manufacture it to change an integrated circuit device into the 
integrated circuit device of another classes, such as temperature compensation and an armature-voltage 
control mold, there was a problem that the correspondence to the piezo oscillator of many forms was 
difficult. However, in the piezo oscillator concerning this operation gestalt, the integrated-circuit-device 
package of temperature compensation or an armature -voltage control mold can be formed, and it can 
combine with a piezoelectric device. Therefore, the correspondence to the piezo oscillator of many forms is 
attained. 

[0055] Moreover, in the conventional piezo oscillator, after mounting an integrated circuit device, the 
piezo-electric oscillating piece needed to be mounted, and there was a problem that manufacture of a 
piezo oscillator took time amount. However, with the piezo oscillator concerning this operation gestalt, an 
integrated-circuit-device package and a piezoelectric device can be manufactured to a concurrency, and a 
piezo oscillator can be formed by combining these. Therefore, compaction of production time is attained. 
[0056] In addition, by the above, if the inventory is secured per various kinds of piezoelectric devices and 
various kinds of integrated-circuit-device packages, these can be combined according to a concrete order 
and it can provide as a piezo oscillator. Therefore, the piezo oscillator of many forms can be offered quickly. 
Moreover, an inventory is not made useless and a make lump of an inventory becomes possible. 
[0057] Moreover, the fixed-end child of the piezo oscillator concerning this operation gestalt was taken as 
the configuration which engages with the axle-pin-rake rhe SHON part of a piezoelectric device, and 
makes a piezoelectric device fixable. Generally the piezoelectric device of a package mold has 
axle-pin-rake rhe SHON on the side face of a package. Then, immobilization in the horizontal direction of 
a piezoelectric device can be performed by low cost by making a fixed-end child engage with this 
axle-pin-rake rhe SHON. 

[0058] Moreover, the flow terminal of the piezo oscillator concerning this operation gestalt was considered 
as the configuration which has a fixed-end child's function simultaneously. Thereby, it is not necessary to 
make the number of fixed-end children increase, and cost reduction becomes possible. Moreover, generally, 
since the piezoelectric device of a package mold has an external terminal into an axle-pin-rake rhe SHON 
part, it can secure a flow with an integrated circuit device by low cost by making a flow terminal engage 
with an axle-pin-rake rhe SHON part. 

[0059] Moreover, the piezo oscillator concerning this operation gestalt considered the control terminal 
which makes actuation of an integrated circuit device controllable as the configuration which made the 
exterior of a package project. It enables this to adjust resonance frequency, where an 
integrated-circuit-device package and a piezoelectric device are combined. 
[0060] 

[Effect of the Invention] The external terminal of the piezoelectric device which mounted the 



piezo-electric oscillating piece in the interior, and the flow terminal which projects from the 
integrated-circuit-device package which enclosed the integrated circuit device with the interior by making 
it contact removable The process which secures a flow with said piezo electric oscillating piece and said 
integrated circuit device, and carries out temporary formation of the piezo oscillator, The process which 
performs the quality judging of said piezo oscillator, and when it judges that said piezo oscillator is poor It 
judges in any a defect's cause shall be between said integrated-circuit-device package or said piezoelectric 
device. When a cause is in said piezoelectric device, dissociate from said integrated-circuit-device package, 
and said piezoelectric device is discarded. Since it considered as the configuration which has the process 
which dissociates from said piezoelectric device and discards said integrated-circuit-device package when 
a cause was in said integrated-circuit-device package, cost reduction becomes possible. 
[0061] The external terminal of the piezoelectric device which mounted the piezo-electric oscillating piece 
in the interior, and the flow terminal which projects from the integrated-circuit-device package which 
enclosed the integrated circuit device with the interior moreover, by making it contact removable The 
process which secures a flow with said piezo-electric oscillating piece and said integrated circuit device, 
and carries out temporary formation of the piezo oscillator, Since it considered as the configuration which 
has the process which adjusts the resonance frequency of said piezo-electric oscillating piece, and the 
process which seals said piezo-electric oscillating piece inside said piezoelectric device in order to have 
made the output frequency of said piezo oscillator in agreement with desired value, it becomes possible to 
miniaturize a piezo oscillator. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing ll It is the assembly drawing of the piezo oscillator concerning an operation gestalt. 

fDrawing 2l It is the flow chart of the manufacture approach of the piezo oscillator concerning an 

operation gestalt. 

fDrawing 31 It is the top view of a leadframe. 

fDrawing 41 It is an explanatory view after the assembly of the piezo oscillator concerning an operation 
gestalt, and (l) is a top view and (2) is a side elevation. 

fDrawing 5l It is the explanatory view of the operation of the piezo oscillator concerning an operation 
gestalt. 

fDrawing 61 It is the side -face sectional view of the conventional piezo oscillator. 

fDrawing 71 It is the perspective view of the piezo oscillator concerning the, modification of an operation 
gestalt. 

fDrawing 81 It is the representative circuit schematic of a piezo oscillator. 

fDrawing 9l It is an output frequency property Fig. to the load-carrying capacity of an integrated circuit 
device. 

fDrawing 10] (l) is a transverse-plane sectional view in D-D line of (3), it is the explanatory view of the 
fixed condition of a piezoelectric device, and (3) is [ (2) is an enlarged drawing in the B section of drawing 
4 , and ] an enlarged drawing in the C section of drawing 4 . 

fDrawing 111 It is the explanatory view of the modification of the fixed condition of a piezoelectric device, 
and (l) is an enlarged drawing in the part equivalent to the B section of drawing 4 , and (2) is an enlarged 
drawing in the part equivalent to the C section of drawing 4 . 
[Description of Notations] 

1 Apiezo oscillator, 10 ... A piezoelectric device, 11 ... Package, 12 Apiezoeleetric oscillating piece, 

14a, 14b ... A terminal, 16 ... Axle-pin-rake rhe SHON part, 16a An external terminal, 17 ... An 

external terminal, 18a, 18b ... Fitting crevice, 19 A lid, 20 ... An integrated-circuit- device package, 

21 ... Package, 22 An integrated circuit device, 23 ... A fixed-end child, 23a ... Heights, 24 [ ... Control 

terminal, ] A mounting terminal, 26 ... A fixed end child, 27 ... A flow terminal, 28 29 A flow 

terminal, 29a, 29b ... Heights, 30 ... Mounting substrate, 34 A pad, 40 ... A leadfirame, 41 ... Rail, 

42 A die pad, 44a, 46a, 47a, 48a ... Lead, 49 [ ... A piezo oscillator, 111 / ... A package, 112 / ... A 

piezo electric oscillating piece, 119 / ... A lid, 122 / ... An integrated circuit device, 150 / ... 
Wirebonding. ] A dambar, 50 ... A wire, 71 ... A piezo oscillator, 101 
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SRI 8 bdS?BfiRStt6. — h»W 

[0 0 2 3] *aiHK*^^^r-^2 Oli. W 
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m*2 2S:Ef LT»rtt6. 4*5. •MB*-*' K"<V< 

[0 0 2 4] £lfflll]3§iti^ 2 2 (Dftmia^ F e 

- N i &&m<0&mttftX'i&l$.l,1ZV -K2 4, 2 6, 
2 7, 2 8 S:ffiKi-2>o j eL.T*aiaIK* J ?-2 2(D#« 
ffi*\ W"— y — K«»i:*J«-r6 0 

ftT©#*»fe»*t5. 20 
[0 0 2 5] £1\ ia0Ki^2 2^gffl3Oi 

£#«^te£+ajl£S«tfF-2 4S:Mt5o 2 
4«\ r>>^~y-Kffl»*T^wSr»)ftJf, SfcUiTk 
¥^ftfcSr0tttfT**f 5. 4*5, r^^-y-Ko 

£[Jxi>£\,^. mmmWL3 0*mMk^X±ftZ'hM 
fl5T**4i\ y- K<ojfe*«r*WJ:*f9ftif " 

T, H£§Sffi3 0<7V* </ K3 4 K¥E^-CEf 
fc-rntf, XSSK 3 0 ^iftftt 6 c i 4 < 4#«r/J> 
fflflret*. 30 

[0 0 2 6] £fc, /^s/^r— v?2 1 IdJEfl;*^ 1 0 £@ 

2 6f*T** — y- K*_t*lw5f«9**fT»fi8;i-6o 4 
*S N 836*^2 6^jEm^^l 0 U—i^a V 

6K«*pTfBi:4*«fc5l^ ^^f-v-sy 
35#1 6(oj£«j»JbiciT^^-y- KSrBB«i-5 0 ^ti 
J: t) . /*s"$r — v>2 1 0 ^7k¥* 

J^ry h^JESitmcM/SU roy^s/ M^^lfi 40 

^26i:^t^^ w—v-a y§fl#l 6 <>:CDH^L£ 9 

JwfiSB 2 3 a Sr^fig U 3E^®^ £ r £ #-e# 5„ 4 
fcM2 3afi > y— KO»*4:IBl»fc^u^ 

liDX*^J:0IBS*lwjg*i--5wi:^x-#-6o @£*8T-2 
6\Z^ThmmX'$>Z> 0 4*5(HllC*5^Tte. B£« 50 
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^•26^ y y - K»# £ mffl[elS§^^ 2 2 ttt* 

3(g$nTv>4v^. EmiR^i oco^i 9 m4#m) 

2rt«DGNDffi^ti3E18f2 6 

-g\ flE«3ff^l 0(O«19 t^HfPiB^l 6 a fc«:/<j/^ 
-7-1 6 a fcB®*^ 6 tSrJKftfeS^SC: ticj: 0." _L 

[0 0 2 7] *fc."'*aia»*^2 2 ir^m^T-1 0(7) 
JHfWHP l 7 i ft*a prtBi r SWiiiS^ 2 7 

* "TIB k 4 5 J: 5fc*J*i-6 0 ££>K. #iiJSH^2 7i: 

X 5 2 7 Sr^i-ixtf . 2 7 

2 9 3ftSffi«*^O^fflSB^ 1 7 i L-^r < i" 5 
fctf>Ul s ^ii^2 9«iIilM2 9 a^Mt5 
C t t^%^^tl5 0 #a»T-2 7(wO^T^^T^ 
6 0 4*5, ^iliQT-2 7flffimSIT-l O^S^l 7 

[0 0 2 8] It ifMSEKi^ 2 2 ottftfrlHffl^rfB 
fc-*-5M«l«(HF-2 8fc*rili-*. «aiB3S§^T-2 2 coil] 

»l»* J ?-2 8i:Lt, 7?^-y-KS:^4*«fflt 
^tCiSDTT^^-y- K«r±Ti-Sf!)ttlfT 
^it5 0 T^^-y-K4rJE®^W-*ft)*Jf 
T«?^-y"-K^fi!j|c3imu4v^J: 

y-KSr*r!JfttfTt>«tv\ £fc. ^H]3S^^O®J^ 

[0 0 2 9] -t LTx ±^ LAc/Em^T* 10^ ftftlel 

-^l oo^r-r^^ y 3 >355>i 6 i;»u 

^^2/^—^2 0(D@^S^2 3, 2 6&£Tjmmi& 
*2 7, 2 9'«r»AUT. ^S^i-J: 9flE«*^l 0 4: 
«»i--5o ^^^> (HI 0t£^i-J;plw % #ffl« J ?-2 9 
cOi£h^5 2 9 a JEMM^ 1 0 co«^Dfl§i5 18a \Z&<& 
$^:-5o @tS^2 3(OM2 3a (Bl#H) 

2 otc^-LTjEm^i o&mm.?5fa\z&m\zSiM£ti 



9 

-5c 4*3, m 1 1 fc«-r«-frEitt 1 8 b 1 0 

~C\ G8B2 9 bSrJgfifc-TSo ^:UT. C<7>ftS5 2 9 b £ 

[0 0 3 0] H 7 fl, *H«6»«co2EJg«tc:«-6ffi«» 
fi«o&tftEI*t fc fcSo 4*3, £*«fc«6E«6««7 10 

B^^^'1-5 1 bco^ov>T^. HlJfct/B4fc:4fcfllUTV* 

zn&tm— (D^s:#Lxa7ic^L-cv>6o mi^> . 

1 0<&TU:tir«L/O^a^ B7<7}J;5i-> HaiUBglR 
^y^ — 5^2 0£j£mift^l O^JitrffiB^^^C^ 
t>T*#So H7K:*3^"CMu Hll-tettS^aillBSlRT- 

ffitt** 1 0 SrHSi-^H^JB^i LTOHrt6*0f#L 
Tl>5 0 4*3B7fc*3^T* Eli^lO^JlIM 20 
Ufci^T- 1 4 a^UMBJM^*-*** ^'>3 >S5^ 
m^Ltc^l 4bll ftttDKMHF-0ltSUII?2 4 £ 
*»S«3 OtfV*y K3 4 (Bl#St) t^ii^S 
fc^ot>^X*fc6o — *\ iEliT-l 0<z>flMl::*5t*6 

2 (bi*h) oatiia^awn^L; a 

5o 4*5. ST-l 4 a4V>Ul 4bH9»^l 7 ^ f± 
#ilb-CV^4V>tcOT**>-5o 
[0 0 3 1 ] ±m^tcmmx*\L BJtSS^ttlteSrift 30 

BftlfX. *»E]K*^<*4r— ?2 0%Mf$.-tZ> 9 Z 

^36*^*T*iai-W!!}«»fS*&i:tt;«U-C. &ffB 
y 4r-i? 2 0 fclB^WKaTS c ^ 6„ 

l-c u i®»*3F«t46©"c, mm 

*<0/M!-ft*«riB4 4*. 40 

[0 0 3 2] ±i6Lfe*IIS6«1fitw«5£E««SE««. 
KT^8re«Si-<&. B2l^lfi»aBlw«5E««fi 
«a5ig5g*ffi(0 7n-^- h«:^o SfcJI-. B3K: 

^-ry- K7^-^4 ozmfc-tz {*tv-7iq) 0 

J-K7 1 — ^4 0H, Fe-Ni^&*©4Bv'-h 
MIT, 3i^^V^DX^^^>tf^^*0XtwJ:f5 

T©#»l:ft»t6^V4 1t, 
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ftt5!l-K44a, 46a, 47a, 48a^ «-y 
- KSrMB LT«#<fc11 S ^*/<- 4 9ifl» 

[0 0 3 3] ^ y K 4 2 i^aEIK*^ 2 

5o 4*3, s»Kicj6i:T*a[ai6**2 2<o& : smm& 
2 2^#msi:-r w-— y- vnftk&y^ ^^f^ 

5 o 4*3, *«ihis§^^ 2 2 co#ms t >f w-- y - k 

■Cl><t^ 0 ftK. 1^1 £lC*fifi*m« 

$r*ttB^LX, *aiilK*^2 2. 17 >f ^5 0*5 J: 

7^7 6) e 4*3±*tt*5 J: tftt=^ ho*^6, 

[0 0 3 4 ] 4 9 £*2]#t • P&£ UT# V 

-K£Sftit$ii:S (^7^7 8) 0 £61-. * * 

-^2 4te, KSt67!?^-y-K4 4 a £T ^l^tfr 9 

5o BJ6^2 6 *5 J: WKMK- 2 7 tt\ -tn^JxflES" 
t67[>^-y- K4 6 a*5«tt/4 7 a £ Ji^tfr 9 ft 

-y- K4 8 a Sr^rO**ttffli-5o 
[0 0 3 5] ^tc. *aillK3R^y^--^«l3(ESrfi : 
b (^75/>8 2) 0 «3£3Bett. 7^^-y-K44 
a, 4 7 a, 4 8 a ^^SlelB*^ 2 2 fc 0»iiat/ftff 
AS. ^l4R»3lE«-e«)So' 4*3CCl?tT5«aEtt, 

4) o ^AfifcW3eS*xfc»*lcr4. SKAaiDKSR'T- 

(ijsiti) (^7^85) 0 si±\zlx9. Mm\B\&m 

[0 0 3 6] ftliEIK*^2/4r-^oail3ti:afe 
a o d^T% £E«*^^*«jaifi*0»l«E4:tf5o 4*3 

[0037] &m t &M&<r>mt>mmm*¥<n£ 



11 

11, H 8 Ic^T. A- A' *^6*IWaK***r*fc 



' 7 V CO + CL 

#-e<o#fiSJK«. CL»*flfM, co^ii/ciii 
[0038] ^ i [ZTsk-rx 5 jcm^sKft f mm 

^^/cB^(7D^[E3K^T-^oft#^SC L©tf(>o 20 
ISSiSf ^l^Mtt c L ^^ItS 

8iC LOtf e>o# S:jT*>IBt J: 5 l-t5. c^ffild 
[0 0 4 0] ^^T\ XT?78 4T*&&kmm£tlK- 

^w- 0 tt*5WH (i) ii¥iit*fe^ (2) ttffjsia 
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LTJEmiRT-l O^TK^lSll-H^^ttSo £fc, @£ 
flST-2 6*5J:t/»ii*^2 7 ir^^^^u-Va^SP^ 
16i: <DH*s L* !) tf * fc <C 5 J: 5 Utv^O 
T\ Ol^lTElI^l 0 

^^->3vs»i 6^»i 7 tmm-fz><n 
x\ mm\3}®m i f-'*ytr-i?2 o ^ui^i o torn 

[0 0 4 1] wCT% *«ia»»^y4r— ^2 o 4:E 
fT9 (^^^^8 9) 0 ri-C^ta^fflifeftSjaEtt. K 

[0 0 4 2] JESlRT-^ffilelK^^i/^"-^ 

tt«^r^^9 0S:fToTtfiv\ JSJLtlc J: 9, /£« 
[0 0 4 3] fcfc:, ffi«*-T-*:«BllHlB8*^y^— b 
H33Sm^2 2<DW)tf?fflffl&ft?o o * 

**l6*&#*>6o £f c , ffl*««»o<H^a*dS 2 x 
[0 0 4 4] ^LT. BE««t5*ltfe#i: LTOftSfl 

s*fT5 Ur^9 2) o ^sa^^j^s^fcs^tc 

4) 0 tt*5 % O^iOTli 

fi. iEm^^-1 OSr^IeJKS^i/^-^2 0^b5> 
iSiLTJUiflL (^f^/9 5) . *aEttiR^y4r«- 

v^2 0\cU§L®fc&>Z>W&\^te. m&m&m+'^ytr—v 

2 o*i±nm*\ ofrbftM^Tmmirz ^y-y-?* 



(8) 

13 

6) o 7*7- y-f* 4ICT^p 0 □<^^Jf^^tlfc^lwOV^T 
tt, IS^r?//8 8*ttTWP]flBU Lt^ 

[0 04 5]-^ ^^3/^9 2T*JE««fi«l^ft:i: 

i>2o (nm-feifa* 2 6 texxmrnnifr 2 7 £ee«*^-*> 

^^u-favflj^i 6 4:*. »fc J: 

[0 0 4 6] ±«Btf> «fc 5 KJBi LfcffiWBSWri* 10 

"0**18 9 ^KJEWsR^^oa^fc)*^ 

[0 0 4 7] I2i:, 10^8081^^-^ 20 

Sr^ms. #Jx.tf. ^SiSWSlOMHz, l 
0. 5MHzioJ:t;i 1 MH z <Dj±MM^&ftZf&~$~%\> 
tf, "0**189 *£&4MX[B!3gK 

qp-^y^— ^4:«>»***>*3ft s ^riB"0*9, 
EE«»fi«*^+3C4:dS-0#3o * LTH 1 ic*-*- 

timS&OKS 0<D&k-r2>'*y K3 4 K^fflttft bXH 
»+*. 

[0 0 4 8] tt*5BE**-T-l Ofi, *a@85lR^^y^r 30 
-^20i:»^b^:^i<, VUtt-OfcXtt&Kfc: 

*«L-c«[ffi^rtB7?*So ^co^icti. mmm&m* 
^^-^2o^iiftiatfr\ raw**-** 

*«[slK*^j/^r-^2 0tt, ttUft 
fcanrfro**. »*fcJ:ot*m#*46 

k&X'ZZo 50 
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[0049] <9 , = * 

jEmt^ii]^^/c^ffi0^^(D^Tn^-^{3:^^p o p 

*ofc D 

[00 50] L^U*3llfi»lfi<c«-5ffi«*fiSO«l5S 

frb&&Tzmmm*k&^&is&zzh\c±Q % /Em 
stbJt fc *«ih3^^^ t <omm uxjEmsgigs* 

ffi^/&LfcJ:X\ ffirlEJE«|gfi«^fi5*iJ^*fT5»fiJc: 

^Sria^^^sk, v^rna*— ^j&s^AA-o** k 

^MT»Mt6r<!:^T#6o tot, hB'J 
«j&*prffifcfc*o 

[0 0 5 1 ] *fc«3K^JE«5gS«-Ott, J£mMib>t^ 
froflRMW*tToTV^*fc«>* ^aniB^T-oAffif 
««(DtfP>o*Jc:J: 9> JEtt9£S«£ UTtt*-frt>-frfc* 

B8JHds*o.^ 0 C<z>tfko#&Kifci-*rt:fc. ifeSlalK 
*^tc*5it6*l»*fi^WSE«Sr*# < -*"**«#* 
9. BEK3gfi«^/hS<bdSHJBt-0*o^ 0 
[0 0 5 2] L^L**J6Jg«|ic«3flE«5gS«^3H3S 

£ *«[s]BiR^ k <nmm&m& LX/EmSSMS!* 

v\ ^co^ic/Em^^*^^lhi-6^4r Lfc 0 CO 

mmkmrnzfto^kt^m^t**), 

[00 5 3] Sfc. *Hlfi?gffi«-«6iE«5IS«n. ffi 
«*^-l::*3tt**ir** vS5#(D— £[5£iitJfBJE 

^vy^r-^»^LX*@tC@3£i-3Ci^ T ^3o t> 
[00 5 4] 4fca3fcOJE«*fi«-OH, ^miDB^T- 

*MS««s^«E^s*.^su^as^^a[i]K^^ 
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[0 0 5 5] */t«*^)£E**«*T«. *a0SS*^ 

L*SHfi*«lw«SJE«3B««-e«c, am***'** 

*-i?t&mm*k£w\m$Lff\mmis, io 

[0 0 5 6] ft*3K±lwJ:0. #MSI^fcJ;[;# 

[0 0 5 7] *fe*HJfi»lBl-«*BE«3§««OBS« 

ais\z&&£ikZ>Zk{z£*). JEm*T-OTK^*rS]i-^ 
[0 0 5 8] *fe**163feffi(c:«SiE«*«*w»ii* 

T-£r*-r** u-v's >«5N;:flte J: 9 . 

[0 0 5 9] *fc*HJfi»ffilw«Sffi««S«tt, *fit 

[0 0 6 0] 

^0#i§£rf£ffcLT, lE«*fi«S:iR7gfiM-6Xm 

genu t&ia*«iE3K^^^^^-^i^@^fc5#^ so 



nt^xmm-tz>±&kzm-tz>ffi!&k Ltc<ox\ v 
mm^mktez* 

[0061] j£nMWtK*nn\^mm^fri£nm 
&m*'<*y^-i?frh&M^zmmit$k*k&. mm^m 
%t s m=f'k<Dmm*mkv,x, jE«*s«*fi^fiEi"6x 

Uk* (IWBBE«»a*om*JB»**B*«lc— ft** 
3^<< N B&l5EE«tBtb^^*fiffl»»SrWS-rsXS 
<K tt^«**Ort»lcttB£««Ki>tfc*«-*-SX 

[msoffii&ftifcgfn 

[B 1 ] HJfi»ffi^«6iEflSlgl6*o|aa:B|-cfc5p 
[Hi2] .**6«1BlJ:«6ffi«*««^«a*jfe^7o 

[El 3 ] y — AOTffiH'C.fcS. 
WH-C*>9, (l) ttTIHtfc 19 , (2) fiflMBT- 

mxhz>o 

[B 7 ] XlK«tRoK«Mlw«5Eft%S«^M«B 

[B8 ] JEBIgJgS^^ffiBKB-efeSo 

[B 9 ] *«HI**-T-©**#*lwJt-#-*a*«** 

[B10] /£«3K^<7>B£ttffioRWB-efc 0 . 

(1) fl (3) t&D-D»fci3tt6:£B»ffiB"C*>»K 

(2) ttB4 0B»lC*5«tSl£*Bt?*!3. (3) I2B 

4 0C^^t6fefcBT*£><5 0 
[ill] JE«*T"OB^*iffi^S*«^»MB'C*) 
9, (1) ttB4(^BttJwffia^Sffl^*5fteifi*:B 
TfctK (2) HB4coc§l5^1 : 8^-r5^lw^^5ll2: 

1 mm^s^ 1 0 izmm+, 1 1 

/<Sf4r-5^ 12 JE««»Ji\ 14 a, 14 b- 

*SH\ 16 *Y** >3 ^ffl^K 16a 

JHfUSB^ 1 7 *«M8^K 18a, 18b 

k^dh^s 19 20 mm^m 

*s<ytr—is. 2 1 A*s/^r->\ 2 2 ftS 

[HlK*^ 2 3 BS*^, 23a dhU, 2 

4 HSI*^ 2 6 B*«*s 2 7 # 

a«s^ s 2 8 mmm*. 2 9 • mmm*. 2 

9 a, 2 9b figik 3 0 3 4-" 

/<yK, 4 0 ])-K7l/-^ 4 1 

— ;K 4 2 ^>f^yh\ 44a, 46a, 47 
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a, 48 a ]} — h\ 4 9 50- 

57>f4\ 7 1 /E««fi«, 101 JEm 

1 1 1 /*ySr-Z>. 1 1 2 JESS 



UWt\ 1 1 9 12 2- 

5 0 !7>f ir#>7 f >f 
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